Molecular cloning of a cDNA encoding the "61-kDa" calmodulin-stimulated cyclic nucleotide phosphodiesterase. Tissue-specific expression of structurally related isoforms.
We have isolated a 2287-bp cDNA encoding the 61-kDa calmodulin-stimulated cyclic nucleotide phosphodiesterase (CaM PDE) from a bovine brain library. A large open reading frame within the cDNA encodes a 530-residue polypeptide which is identical to the sequence of the purified protein previously determined by direct amino acid sequencing. Moreover, COS cells transfected with the cDNA express a cAMP and cGMP hydrolytic activity that is stimulated by calcium and calmodulin, confirming that the cDNA represents a mRNA species encoding a CaM PDE isozyme. RNase protection analyses indicate that either 61-kDa CaM PDE mRNA or structurally related transcripts encoding different CaM PDE isoforms are expressed in a tissue-specific manner. Total RNA isolated from brain (cerebral cortex, basal ganglia, hippocampus, cerebellum, and medulla/spinal cord), heart, aorta, liver, kidney outer medulla, kidney papilla, trachea, and lung completely protected a 410-base antisense riboprobe corresponding to sequence encoding a portion of the catalytic domain. Little or no protection was detected using adrenal cortex, adrenal medulla, liver, kidney cortex, spleen, or T-lymphocyte total RNA. Only brain RNA completely protected a 240-base antisense riboprobe corresponding to the 61-kDa CaM PDE amino terminus encompassing a putative calmodulin-binding domain. However, heart, aorta, liver, kidney, trachea, and lung RNA protected 150 bases of this riboprobe suggesting that these tissues express an isoform structurally related to the 61-kDa CaM PDE. Northern analysis of mRNA isolated from brain, heart, aorta, liver, kidney, lung, and trachea revealed that the cDNA hybridizes with a 3.8- and a 4.4-kb (kilobase) mRNA species. Interestingly, Northern blots of bovine cerebral cortex and heart mRNA probed under stringent conditions with antisense transcripts corresponding to either the 5'- or 3'-untranslated sequence of the 61-kDa CaM PDE cDNA hybridized with only the 4.4-kb mRNA from both tissues. Since different, yet structurally similar CaM PDE isoforms are expressed in brain and in heart, this result, in addition to the RNase protection data, is consistent with the idea that the mRNAs encoding these two CaM PDE isoforms are products of an alternately spliced gene.